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Abstract 

Purpose: To evaluate the relationship between aerobic and intermittent 
capacities in a team of professional futsal players. 

Methods: Fifteen futsal players from Brazilian first division (age: 25.9±5.1 
yrs; height: 1.77±0.04 m, body mass: 74.37±6.02 kg) performed in random 
order a ramp test and the Yo-Yo intermittent recovery test level 1 (Yo-Yo 
IR1) at the start of the season for determination of maximum oxygen 
consumption (V0 2 max), peak running speed (S pea k), and intermittent 
running ability. 

Results: Mean V0 2 max was of 57.25±6.35 mFkg^min 1 with a S pea k of 
17.69±1.88 km*' 1 . Yo-Yo IR1 performance was of 1,226±282 m. There was 
no correlation between V0 2 max and Yo-Yo performance while S pea k and Yo- 
Yo IR1 performance were correlated (r=0.641; P=0.007). 

Conclusion: From the current results, it may be suggested that both 
continuous and intermittent physical evaluations are necessary for obtaining 
a complete fitness profile of futsal players. The low Yo-Yo IR1 performance 
of Brazilian futsal players when compared to other elite team sport athletes 
warrants further investigation. 
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INTRODUCTION 

Futsal is an intermittent high-intensity sport that 
taxes both aerobic and anaerobic pathways A 
previous study has highlighted the importance of a high 
aerobic power in futsal players for allowing a greater 
tolerance of daily training and match workloads [2 \ 
Additionally, another recent study has reported that the 
speed associated to maximum aerobic consumption 
(V0 2 max) could be more sensitive for detecting 
differences between players' competitive level than 
V0 2 max [3] . Collectively, these studies reinforce the 
necessity of monitoring V0 2 max and its associated 
speed over futsal players' season. However, while 
these parameters are important, only one study has 



evaluated the specific intermittent capacity of futsal 
players with the futsal intermittent endurance test 
(FIET) [4] . Interestingly, this previous study [4] reported 
a relationship between FIET performance and the 
speed associated to V0 2 max, but not with V0 2 max. 
This is an interesting finding that reinforces the need of 
using valid and specific tests to monitor aerobic fitness 
of futsal players over the season as these relationships 
would be mediated by the requirement of high-intensity 
actions (HI A) during matches [3] . 

The Yo-Yo intermittent recovery test level 1 (Yo- 
Yo IR1) is the most utilized test for monitoring the 
ability to cope with intermittent exercise in team sports 
[5] . Its value as a fitness monitoring tool is very high as 
it is simple and easy to apply in the field, while 
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performance in this test has been reported to be related 
to HIA during matches, V0 2 max, and selected 
physiological responses during high-intensity 
intermittent exercise [5,6] . Whereas most of these studies 
were performed with soccer players [5,6] , there is only 
one study evaluating Yo-Yo IR1 performance in elite 
futsal along the season [7] . However, this study did not 
provide V0 2 max values of players for further analyses. 
Therefore, the relationship between Yo-Yo IR1 
performance and V0 2 max is still unknown in futsal 
players. This information would be important for 
understanding the nature of physiological adaptations 
of futsal players as previously suggested for soccer 
players [6] . 

Therefore, the aim of this study is to identify the 
relationships between Yo-Yo IR1 performance, 
V0 2 max and its associated speed in a group of 
professional futsal players. Our hypothesis was that 
Yo-Yo IR1 performance would be highly correlated 
with both V0 2 max and its associated speed. 



METHODS AND SUBJECTS 

Fifteen outfield futsal players of a local team from 
Brazilian first division volunteered for participation in 
this study. Based on a previous study [6] with male 
soccer players, a minimum of 12 athletes were 
estimated to be necessary for our purposes. Athletes 
performed in random order a laboratory ramp test for 
V0 2 max assessment [8] and an on court Yo-Yo IR1 test 
[5] . These tests were performed individually with a 
minimum of 48 hrs between evaluations over a 10 days 
period at the start of the in-season period. They were 
informed of all the risks and procedures and provided 
informed written consent. 

The ramp test [8] started at 8 km-h 1 and zero incline 
for 4 min on a treadmill (Inbramed Millenium, Super 
ATL, Brazil). The speed was then increased by 0.5 
km-h" 1 every 30 s until volitional exhaustion. The 
highest velocity completed was considered as the peak 
treadmill speed associated to the last complete stage 
(Speak). Expired gases were continuously measured 
(Cortex Biophysik, Germany) and the V0 2 max 



(mL-kg-min 1 ) recorded was the mean of the values 
reached during the last 20 s before exhaustion. Heart 
rate (HR) was continuously recorded at 5 s intervals 
(RS800, Polar Electro Oy, Finland). 

The Yo-Yo IR1 was performed on court with HR 
being continuously recorded (RS800, Polar Electro Oy, 
Finland). This incremental test consists of repeated 20 
m running bouts with changes of direction, interspersed 
with 10-s rest periods [5] . Immediately after exhaustion, 
earlobe blood samples (25 ul) were obtained from each 
player. Each sample was transferred to Eppendorf 
tubes containing 50 ul of NaF [1%] and subsequently 
analyzed for determination of final blood lactate [LA] 
with an electroenzymatic analyzer (YSI 2700, Yellow 
Springs, USA). Total distance (m) and the maximum 
HR (HRmax) recorded during this test were retained 
for further analyses. 

Sample size was calculated with appropriate 
software (Medcalc® v.9.2.1.0) based on a power of 
0.80 and a of 0.05. Descriptive data are shown as 
mean±SD. A Kolmogorov-Smirnov test was performed 
to verify the normal distribution of variables. 
Comparisons between selected parameters were 
performed via paired t test. Pearson product moment 
correlation coefficients (r) were employed for detection 
of significant (/?<0.05) relationships between selected 
parameters. Statistical analyses were performed with 
the Statistical Package for the Social Sciences (SPSS 
v.19.0, IBM, Chicago, IL, USA). 



RESULTS 

The mean age of participants was 25.9 (±5.1). 
Anthropometric and physiological data are presented 
on Table 1. The result obtained showed that the 
HRmax values during both tests were not significantly 
different to each other. Mean V02max was of 
57.25±6.35 ml-kg^-min 1 with a Speak of 17.69±1.88 
km-h" 1 . Yo-Yo IR1 performance was of 1226±282 m. 
There was no significant correlation between V0 2max 
and Yo-Yo IR1 performance (Fig. 1). In contrast, a 
significant correlation was found between S pea k and Yo- 
Yo IR1 performance (r=0.641; /MX007) (Fig. 1). 
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Table 1: Players' characteristics and physiological responses (n=15) 



Parameters 


Mean (SD) 


Age (yrs) 


25.9(5.1) 


Body Mass (kg) 


74.37 (6.02) 


Height (m) 


1.77 (0.04) 


Yo-Yo Intermittent Recovery Test level 1 (m) 


1,226 (282) 


Maximum heart rate recorded during the Yo-Yo test (bpm) 


184(15) 


Maximum lactate after the Yo-Yo test (mmol'L -1 ) 


8.17(1.63) 


Maximum aerobic speed recorded during the ramp test (km-h" 1 ) 


17.69 (1.88) 


Maximum heart rate recorded during the Ramp test (bpm) 


184 (5) 


V0 2 max (ml-kg 1 -min 1 ) 


57.25 (6.35) 


V0 2 max (ml-kg -0 75 -min _1 ) 


76.34 (8.46) 



SD: Standard Deviation; V0 2 max: Maximum oxygen consumption in normal and mass adjusted values 



DISCUSSION 

Surprisingly S peak significantly correlated with Yo-Yo 
IR1 performance while V0 2 max did not. This result is 
in accordance with a previous study [4] in which the 
authors reported a similar correlation between the 
speed associated to V0 2 max and intermittent 
performance evaluated with the FIET, but not with 
V0 2 max. This finding also reinforces the importance of 
Speak for evaluation of futsal players as this parameter 
has been demonstrated to discriminate between players' 
competitive level [3] . 

The mean V0 2 max observed in the current study is 
similar to that reported in previous studies with elite 



Brazilian players [ ' , but lower than the values 
reported (i.e. -67-71 ml-kg" 1 -min" 1 ) in a more recent 
study C10] in which a graded treadmill test was 
employed. In this regard, it would be suggested that 
differences in running protocols among studies would 
be influencing results as both V0 2 max and S pea k could 
be affected by protocol design [1U2] . This is an 
important aspect that should be considered in further 
studies when determining laboratory testing methods. 
Nevertheless, the characteristics of the protocol 
employed [8] in our study suggest its utilization in this 
population, as it is short and easy to apply, therefore 
allowing time-saving during evaluations. 

Yo-Yo IR1 performance was substantially lower 
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Fig. 1: Correlations between maximum oxygen consumption (V0 2 max), peak treadmill speed (S peak ), 
and Yo-Yo intermittent recovery test level 1 (Yo-Yo IR1) performance 
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than the reported from other studies with elite team 
sport athletes [5,6] and similar to the observed results in 
semi- elite soccer referees; for example [13 l Moreover, 
we have systematically observed similar Yo-Yo IR1 
performances (i.e. < 1500 m) in previous evaluations 
(unpublished observations), and as recently reported [7] . 
This is an interesting finding that may be related to the 
playing style and/or habitual physical preparation of 
professional Brazilian futsal players. As there are no 
reference values from other countries, further studies 
with players of different national championships are 
needed for adequately testing this hypothesis. 
Additionally, these observations raise some concerns 
on the validity of Yo-Yo IR1 for the evaluation of 
futsal athletes. Alternatively, the Yo-Yo Intermittent 
Recovery test level 2 (Yo-Yo IR2) would be more 
appropriate as futsal is characterized by a greater 
number of HIA than other team sports but with a half 
of the mean total distance covered during matches 
when compared to soccer [14] . Therefore, further studies 
are needed for testing this hypothesis by testing 
correlations between Yo-Yo IR tests and FIET 
performances with HIA recorded during matches. 

Contrary to the current study, various previous 
studies have observed weak to medium correlations 
between V0 2 max and Yo-Yo IR1 performance in 
soccer C5 ' 6] . Apart from the possible influence of 
protocol design on these relationships, we would 
speculate on the influence of other factors such as 
running economy, athletes' background, and current 
specific fitness [3] . While we do not know the exact 
reason for this result, from a practical point of view it 
would suggest the necessity of performing both 
continuous and intermittent evaluations for determining 
a complete physical profile of futsal athletes. 
Additionally, further longitudinal studies with players 
of different levels are warranted for exploring the 
relationship between intermittent and aerobic fitness 
components across the season. 

This study presents some limitations that should be 
commented. Firstly, although we recruited a number of 
players that guaranteed a sufficient statistical power, 
the fact that they were of the same team could bias the 
results since players of the same team often exhibit a 



wide range of competitive load depending on tactical 
decisions of coaches with players with more minutes of 
match participation often exhibiting a better specific 
fitness. In fact, the training background of players was 
very heterogeneous with most of them being novice in 
first division and therefore acting more as substitutes. 
This is an important aspect that should be considered in 
further studies. Secondly, while these tests were 
performed at the start of the season, it would be 
speculated that athletes would experience a delayed 
effect of preseason training with an improvement in 
specific fitness over the following weeks. 



CONCLUSION 

The main finding of the current study is that S pea k but 
not V0 2 max correlates with Yo-Yo IR1 performance in 
a Brazilian professional futsal team. From a practical 
point of view, it would be suggested that both 
continuous and intermittent tests are necessary for a 
complete description of fitness status of elite futsal 
players. Additionally, when there is limited time for 
testing, a ramp test could be utilized as it provides 
V0 2 max and S pea k, with the later being correlated with 
intermittent performance in the Yo-Yo IR1. More 
studies should be conducted for clarifying if these 
relationships between continuous and intermittent 
performances change over a whole season in teams of 
different competitions. 
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